The combined total amount of the starting doses of insulin under a basalprandial-correction regimen was assigned at 80% of the former peakless insulin dose. The insulin was divided into 36 units of peakless insulin at bedtime and 12 units of prandial insulin at each of the three major meals.
Recognition of single 15-g servings of carbohydrate was reinforced. As a temporary plan, a consistent carbohydrate diet including 60 g of carbohydrate at the major meals was recommended to the patient. She was issued with an insulin dose titration schedule, with change dates entered by the practitioner, such that an upward dose adjustment would be made every third day, alternating between a 2-unit increment of each of the three premeal lispro doses or a 6-unit increment of the bedtime glargine dose. The one-page handout given to the patient is shown in Figure 2 .
Mary was instructed to revisit within 4 weeks or, if some readings approached target, to phone or visit sooner for pattern review. At that point, she was to discontinue the forced titration of insulin.
As Mary's blood glucose readings approached target, in order to achieve pattern adjustment, the practitioner adjusted specific components of the insulin therapy. The doses were revised as follows: 20 units of rapid-acting insulin analog at meals and 60 units of peakless insulin at bedtime. The patient revisited the diabetes educator with her logbook showing 1 week of recorded mealtime intake (still ~ 60 g or four servings of carbohydrate at each meal); unusually heavy activity on two days accompanied by symptomatic lows; blood glucose readings; and insulin doses taken.
An insulin-to-carbohydrate ratio was identified (5 units per serving), and, in terms appropriate to her educational level, the patient received education on how to use the ratio. A simple correction rule was described for taking extra amounts of rapid-acting analog before meals if her blood glucose was high: for blood glu- cose of 140-199 mg/dl, add 4 units; for blood glucose > 200 mg/dl, add 8 units.
Mary was cautioned to reduce the rapid-acting analog by half if unusual activity was expected to follow the dose of rapid-acting analog within 2-3 hours after injection. Otherwise, for unexpected exercise or for exercise occurring outside the timeframe of action of the rapidacting analog, she was advised to take 15 g extra carbohydrate (one serving) for every 20 minutes of heavy exercise and not to cover the extra carbohydrate with extra insulin. The consistent carbohydrate requirement was eliminated.
Three months after initiating the basal-prandial-correction regimen, Mary's A1C had fallen 1%. Hypoglycemia was infrequent. Although she still experienced some fluctuation in blood glucose, her logbook showed premeal averages in the low 100-mg/dl range without a clear cut upward trend over the course of the day.
Occasionally, Mary performed postprandial testing 1-2 hours after meals to see the effect of her food choices and discovered that some postprandial readings exceeded 200 mg/dl. After a reappointment with the dietitian to review carbohydrate counting with special emphasis on portion size, her postprandial readings seldom exceeded 180 mg/dl and often were < 140 mg/dl.
Questions

What blood glucose pattern suggests
the need for greater prandial insulin effect? 2. What are the potential advantages of basal-prandial-correction therapy (using rapid-acting analog at each meal and peakless basal insulin) over the use of premixed insulin? 3. How can basal-prandial-correction therapy be initiated and titrated in a primary care setting? 4. How can literacy and numeracy of patients be considered when providing instruction on advanced carbohydrate counting and on use of an insulin-to-carbohydrate ratio to determine the prandial insulin doses? Before bedtime glulisine (Apidra)  8  2 4  10  24  10  30  12  30  12  36  14  36  14  42  16  42  16  48  18  48  18  54  20  54  20  60  22  60  22  66  24  66  24  72  26  72  26  78  28  78  28  84  30  84  30  90  32  90  32  96  34 96 While we are trying to discover the amount of insulin that you need, please eat ___________ ( gm) ( servings) of carbohydrate at every meal. The instruction to eat the same amount at each meal is a temporary restriction. Our goal is to discover the amount of insulin that is needed to get good results for a certain amount of carbohydrate. Then, once we discover the matching rule, you will be free to change the amount that you eat from meal to meal.
Call me if you begin to show any readings under 80 or if you have symptoms of hypoglycemia. If you begin to show some blood glucose readings before meals that are in the target range of ________ to __________ mg/dL, please hold with the dose you are taking, make no further changes of insulin dose, and come in to visit me to review your logbook. Be sure to carry in your meter and one week of logbook glucose readings, marking down what you ate, what insulin you took, and any other information such as unusual exercise.
When we begin to see most readings in the target range, it will be possible to assign a rule for matching the insulin to the amount of carbohydrate at meals. Then you can change the meal size, and match the insulin to the amount of carbohydrate that you would like to eat at any particular meal. must decide whether to continue or interrupt metformin and thiazolidinedione therapy, based on considerations of cost, patient wishes, and evidence for previous efficacy of the metformin or thiazolidinedione.
One way of delivering prandial insulin is to cover both prandial and basal requirements with intermediateacting insulin or premixed insulin. Many patients having some endogenous insulin production do reasonably well for a while on such a regimen of premixed insulin.
The use of a rapid-acting analog in comparison to regular insulin, 1,2 peakless insulin in comparison to NPH, 3 and advanced carbohydrate counting in comparison to standard dose therapy 4 have all been demonstrated in type 1 diabetes to result in improvement of A1C results. Because patients with type 2 diabetes have some endogenous insulin production, the advantages of such therapies in improving A1C may be more difficult to demonstrate. Nevertheless, in type 2 diabetes, the use of peakless insulin in comparison to NPH during prandial use of regular insulin 5 and the use of a rapid-acting analog in comparison to regular insulin during multiple daily injection therapy 6 have been shown, respectively, to produce less hypoglycemia and to reduce postprandial hyperglycemia.
In practice, it is because of the problem of hypoglycemia that many patients with type 2 diabetes become frustrated with attempts at intensification. Yet these patients do want to achieve glycemic targets. When offered the option of multiple daily injections, they often say that they are willing to do what is necessary. Despite the requirement for four daily injections, the multiple daily dose treatment plan makes better sense to them than the use of premixed insulin because they understand the purpose of each component of therapy: to cover each meal with a rapid-acting analog, and to provide a peakless insulin to cover between meals and overnight. This is seen as "nature's way."
Commentary
The case describes a time point in the course of type 2 diabetes at which peakless insulin, combined with daytime oral agents, has failed to achieve satisfactory control.
Patients having type 2 diabetes often fail combination oral therapy and require the addition of insulin. For each of the five major classes of oral agents, successful combination of the oral agent has been reported with use of peakless (glargine) or bedtime NPH insulin. During satisfactory control, the pre meal and postprandial blood glucose should be near target at all times of day, the A1C should be near target, and the patient should have only minimal trouble with hypoglycemia. If a patient has satisfactory control during combination oral therapy with peakless or bedtime NPH insulin, then prandial insulin is not required. Conversely, failure to achieve satisfactory control should suggest the need for intensification, to be achieved potentially by the addition of prandial insulin coverage.
The need for improved prandial coverage may be further suggested by a specific pattern of blood glucose selfmonitoring results: progressive rising of blood glucose during the day, with peaking after meals and gradual correction overnight. The first morning blood glucose is the lowest of the day. If a meal delay occurs, there may be hypoglycemia.
The foregoing blood glucose pattern may indicate that any prescribed basal insulin has been prescribed in doses that exceed true basal requirements. The basal insulin is being used to "play catch-up" every night for blood glucose elevations that occurred as a result of eating.
When daytime oral agents, combined with peakless or bedtime NPH insulin, fail to achieve daytime control, the solution often is to replace insulin secretogogue therapy with prandial insulin therapy. At the juncture in a patient's course at which prandial insulin therapy is added to basal insulin therapy, clincians In order to achieve the desired results, many patients with unsatisfactory glycemic control indicate ready willingness to move directly from zero or one to four daily injections of insulin. The use of pen injection devices for prandial coverage makes it easy to include all three meals. Patients are pleased to hear that, while making healthy choices, the end result is the freedom to eat what they like, when they like. 7 Should clinicians require patients to fail twice-daily injections of premixed insulin before offering the preferred therapy, basal-prandial-correction therapy? To some extent, the answer is determined by patient preference. But to a large extent, unfortunately, the answer is determined by the perceived difficulty of implementing basal-prandial-correction therapy in a busy office practice. There are at least three great stumbling blocks: 1. Impatience with dose-finding. At baseline, before starting multiple daily injections, most patients with type 2 diabetes require substantial up-titration of their total daily dose of insulin. However, if there is concern about hypoglycemia, prudence usually requires an initial modest dose reduction from previous insulin therapy, if any was in place. To prevent premature abandonment of the treatment plan, patients need to be forewarned that a period of time will be required during dose titration of insulin before target-range results are seen.
Neglect of prandial insulin up-titra-
tion. Under time pressure during a busy office visit, the path of least resistance is to force the titration of the basal insulin. Neglecting the titration of the prandial insulin leads to lability of control and sometimes to abandonment of the concept of basalprandial-correction therapy.
Repeated revision of the insulin-to-
carbohydrate ratio. Part of the task of dose discovery is to be sure that the total daily amount of rapid-acting analog remains roughly equal to the amount of basal insulin. To do it diet. This strategy is a temporary measure to be used during insulin dose titration. Assign an equal amount of carbohydrate for each meal (60 or 75 g for most adults). Many patients prefer to count carbohydrates as servings, each containing 15 g (four or five servings per meal for most adults).
Provide an insulin titration schedule.
Increase peakless insulin and rapidacting analog in an alternating pattern. Have the patient make a change every third day, as long as all readings are high. For a total daily dose < 48 units, alternate between increasing the rapid-acting analog by 1 unit and increasing the peakless insulin by 3 units. For a total daily dose ≥ 48 units, alternate between increasing the rapid-acting analog by 2 units and increasing the peakless insulin by 6 units.
Instruct on matching insulin to car-
bohydrate, and eliminate consistentcarbohydrate requirement. As readings approach target, discontinue forced titration of insulin. Adjust individual component doses of insulin until pattern adjustment is achieved. Evaluate insulin-to-carbohydrate ratios. Instruct the patient on advanced carbohydrate counting and the use of insulin-to-carbohydrate ratios at each meal to determine the dose of rapid-acting analog. Using the insulin-to-carbohydrate ratio and skills of advanced carbohydrate counting, the patient then has freedom to change the carbohydrate content of meals. * * * Some people have different insulinto-carbohydrate ratios for each meal. For example, Mary, in our case above, may realize that her supper has more protein and fat than other meals, and that she is less active after supper. However, many patients are best served by a simple rule for a single insulin-to-carbohydrate ratio to be used at any meal. Often, it is best to state only one rule and to be reasonably sure what that rule is before articulating
right, balancing basal and prandial insulin appropriately, one must remain mindful of the average carbohydrate intake of the particular patient. Repeated revisions and restatements of the insulin-to-carbohydrate ratio will confound all but the most adept arithmeticians among our patients. Nevertheless, some practitioners achieve dose titration through repeated revisions of the insulin-to-carbohydrate ratio.
In a primary care practice, implementation of basal-prandial-correction therapy can be achieved easily in five steps ( Table 1 ).The following description applies not only to the situation of transitioning from a single dose of peakless or bedtime NPH insulin, but also from premixed insulin or no insulin to multiple daily injections. 1 Table 2) .
For most patients, counting by servings is probably easier than counting by grams. Counting by servings requires multiplication or memorization of sequences of numbers together with finger-counting of the number of servings. In the simplest form, counting by servings might be expressed as a memorizable rule such as "15 units for three servings, 20 units for four servings, 25 units for five servings." On the other hand, the use of food labels is more difficult because prior conversion from grams to servings is required. The method of counting by servings is good for relatively high total insulin doses and therefore is good for type 2 diabetes.
When counting by grams, the demands on the quantitative skills of the patient probably are greater than when counting by servings. Counting by grams requires division (sometimes long division). Counting by grams may encourage the use of packaged foods. However, counting by grams is well-adapted for 
Correction therapy may be assigned according to the "rule of 1800." Patients may supplement the pre-meal dose of rapid-acting analog intended to cover the carbohydrate content of the meal with an extra amount intended to correct hyperglycemia. The number 1800 is divided by the approximate total daily dose of insulin to give the drop of blood glucose in mg/dl that 1 unit of rapid-acting analog would produce.
If a preprandial dose of rapid-acting analog already has been given to cover a meal and to correct any preprandial hyperglycemia, and if a correction dose then is added within 2-2.5 hours to correct postprandial hyperglycemia, the patient may experience hypoglycemis for at least two reasons: 1) the correction rule used by the patient may target a preprandial rather than a postprandial blood glucose goal, and 2) the action of the first dose of rapid-acting analog may overlap with the second dose (referred to as "stacking"). To avoid stacking, the use of correction doses should be restricted to premeal timing except on sick days.
It is a common mistake during establishment of basal-prandial-correction therapy to press the dose of the basal insulin to achieve first-morning normoglycemia while neglecting the up-titra-occurs, the individual patient's needs must be considered.
• Initiation can be achieved with a fivestep program.
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1 Lalli C, Ciofetta M, Del Sindaco P, Torlone E, Pampanelli S, Compagnucci P, Cartechini MG, Bartocci L, Brunetti P, Bolli GB: Long-term intensive treatment of type 1 diabetes with the short-acting insulin analog lispro in variable combination with NPH insulin at mealtime. John A. Eaddy, MD; Ploomie Granado, BS, RN, CDE; and Aruna Shah, MD Presentation J.S. is a 39-year-old male truck driver who presented to the emergency room (ER) on a Friday night complaining of polyuria, polydipsia, and fatigue of 2 weeks' duration. He also reported a 15-to 20-lb. weight loss over the past 1-2 months. He denied any antecedent acute illness and had not been diagnosed with any chronic medical conditions. He had no known allergies and was taking no medications. The patient's mother died at age 75 with Alzheimer's disease and alcoholic cirrhosis. His father died from prostate cancer at age 79. There was no family history of diabetes, hypertension, or heart disease. He reported smoking a half-pack of cigarettes per day, drinking 1-2 beers nightly, and bingeing with two 12 packs of beer on most weekends. J.S. weighed 228 lb. (104 kg) and is 5'11" in height. His BMI is, therefore, 32 kg/m 2 . He was afebrile, and his blood pressure was 132/82 mmHg. His physical exam was remarkable only for signs of mild dehydration.
The patient's serum test results were as follows: glucose, 682 mg/dl; sodium, 131mEq/l; potassium, 3.6 mEq/l; CO 2 , 25 mEq/l; creatinine, 1.4 mg/dl; ketones, negative; and hemoglobin A 1c (A1C), 11.7% His hepatic chemistries were normal. Urine ketones were 40 mg/dl, and urine glucose was > 1,000 mg/dl.
In the ER, J.S. received intravenous insulin and fluids. After 5 hours, his serum chemistries were as follows: glucose, 270 mg/dl; sodium, 137 mEq/l; potassium, 3.0 mEq/l; creatinine, 1.1 mg/dl; and CO 2 , 23 mEq/l. He was discharged from the ER with a prescription for rosiglitazone, 4 mg daily, and was instructed to see his family doctor for follow up of newly diagnosed diabetes.
Three days later, at his initial family practice visit, J.S. reported improvement in his diabetes symptoms. He had taken rosiglitazone daily and had purchased a home blood glucose monitoring device. His capillary glucose was 308 mg/dl, urine glucose was > 1,000 mg/dl, ketones were 40 mg/dl, albumin/creatinine ratio was 6.0 mg/g, serum insulin was 8.0 uU/dl (normal range: 3.0-25.0 uU/dl), and serum ketones were negative. J.S. was instructed by a diabetes nurse educator in basic diabetes nutrition principles, exercise goals, home blood glucose monitoring techniques, insulin administration, and sick day management guidelines. A metformin/glyburide combination pill, 2.5 mg/500 mg twice daily, was added as well as glargine, 15 units at bedtime. The treating physician was not sure whether J.S. had type 1 or type 2 diabetes.
Six days after diagnosis, J.S. presented blood glucose records with most values ranging between 250 and 350 mg/dl before meals. His in-office blood glucose reading 30 minutes after breakfast was 265 mg/dl, and his urine ketones were negative. He reported definite adherence to nutrition recommendations, alcohol avoidance, and exercise, as well as compliance with medication dosing.
His glargine dose was increased to 20 units and his metformin/glyburide was increased to 5 mg/1,000 mg twice daily Aspart supplemental insulin dosing was added premeal when his blood glucose level was ≥ 151 mg/dl and increased by 1 unit for each 50 mg/dl increment > 150 mg/dl. J.S. had stopped smoking and had been taking aspirin, 81 mg/day. He was aware that he could not legally return to work as an interstate tractor-trailer driver because federal law prohibits insulinusing people with diabetes from interstate driving.
By his next office visit 11 days after diagnosis, J.S. had reduced his glargine dose to 15 units and had stopped using aspart. His blood glucose values were all < 140 mg/dl. Urine tests for glucose and ketones were negative. The doctor agreed with his request to stop taking glargine and aspart insulins. Because he had carefully followed all of his provider's recommendations, he was able to return to work driving a truck. He agreed to test his blood glucose 4-6 times/day, eat meals at 4-to 5-hour intervals, and report to the doctor's office by phone or office visit weekly.
At 3 weeks after diagnosis, J.S.'s blood glucose log revealed all tests in the 70-to 137-mg/dl range. His metformin/glyburide was discontinued. Metformin, 1,000 mg twice daily, and repaglinide, 2 mg before meals, were prescribed. The intent of substituting a short-acting meglitinide for a long-acting sulfonylurea was to decrease the likelihood of between-meal hypoglycemia. J.S. denied any hypoglycemic symptoms or low blood glucose values while driving.
At 4 months, his A1C result was 6.1%. At 7 months, his A1C was 5.1%, and his serum insulin level had risen to 44.5 uU/dl. His total cholesterol was 191 mg/dl, triglycerides were 249 mg/dl, also contributed to high free fatty acid levels that also impair insulin secretion and sensitivity. 1, 2 Glucose toxicity can be corrected quickly (within days), especially in recently diagnosed type 2 diabetic patients. Aggressive insulin treatment, with the goal of returning patients to near-normoglycemia, is the most effective method of achieving this goal. Once this is achieved, less aggressive therapies of diet, exercise, insulin sensitizing medication, and/or medications that stimulate insulin secretion may be sufficient to maintain good blood glucose control for prolonged periods.
More gradual reduction of glucose toxicity can be achieved by weight reduction. However, when blood glucose is consistently > 300 mg/dl, the patient is symptomatic, and use of insulin is usually required to return the patient to a physiological state that responds to hyperglycemic stimuli with endogenous insulin secretion. J.S. reports that he has ceased using alcoholic beverages. Because of his family history, alcohol abuse will remain a major risk to his life and well being. Frequent inquiries about his tobacco and alcohol use will demonstrate concern and openness to address these risks. Supportive and referral therapies should be offered when indicated. 4 
Clinical Pearls
• Glucose toxicity occurs frequently in type 2 diabetes. When profound hyperglycemia (blood glucose > 300 mg/dl) is persistently present, pancreatic ␤-cell insulin release is downregulated. In the presence of underlying insulin resistance, this contributes to progressly greater hyperglycemia and may lead to ketosis.
C A S E S T U D I E S
HDL cholesterol was 37 mg/dl, and LDL cholesterol was 104 mg/dl. The family practice office follow-up revealed continued failure to adequately reduce hyperglycemia and ketonuria with additional oral therapies. Within 1 week of initiating insulin, blood glucose values were < 140 mg/dl; insulin therapy was stopped and sulfonylurea treatment was begun. After another week, this was changed to the meglitinide repaglinide, which he had only rarely used subsequently.
J.S. presented with severe glucose toxicity. In this condition, prolonged hyperglycemia impairs glucose-stimulated insulin secretion by pancreatic ␤-cells and impairs glucose disposal by muscle, fat, and liver. His alcoholic binge-drinking on weekends may have The average adult protein intake in the United States is 15-20% of total calories and has remained consistent from 1909 to the present. 3 Most Americans eat 50% more protein than they need. The Recommended Dietary Allowance (RDA) is 0.8 g of good quality protein per kilogram body weight per day for men and women. The high-protein Atkins and Zone diets recommend 125 g/day (36% kcal from protein) and 127 gm/day (34% kcal from protein), respectively. 4 The initial phases of the South Beach diet are similar, but no specific nutrient intake can be found in the diet's literature. In C.S., the Atkins diet would contribute 1.3 g protein/kg body weight and 36% of total daily calories from protein. Thus, high-protein diets promote a significantly abnormally high protein intake.
There is some evidence that a sustained high-protein diet can adversely affect renal function, especially in people with diabetes with or without mild renal insufficiency. In patients without renal insufficiency, a high-protein diet may act by acutely increasing the GFR and causing intraglomerular hypertension, which may cause progressive loss of renal function. In the Nurses Health Study, 1,624 female nurses between 30 and 55 years of age were followed for a period of > 11 years. The highest quartile of total protein intake, an average of 93 g/day, was significantly associated with a decline in GFR in women with mild renal insufficiency, thus worsening renal disease. 5 Previous studies had shown mixed results of high-protein diets on renal function but had limitations such as small patient numbers, limited follow-up, and a narrow range of protein intake.
Looking at this relationship from another angle, a meta-analysis recently showed that protein restriction retards the rate of decline in GFR, thus lessening kidney damage. The resulting decrease in kidney damage was small and not impressive. However, when studies looking at people with diabetes were combined, a total of 102 patients to ensure optimal brain function.
11 That pretty much omits Atkins (28-33 g/day) and the early phases of the South Beach diet. Recent AHA guidelines discourage high-protein diets for weight loss, citing potential increased risk for coronary heart disease and renal disease. 12 The most recent ADA technical review on nutrition states that high-protein diets are not recommended until further research establishes their safety. 3 Concerns include renal function and cardiovascular disease. The NKF states in its Kidney Disease Outcomes Quality Initiative guidelines for chronic kidney disease that there is no benefit from a protein intake higher than the RDA of 0.8 g/kg body weight and that this is a reasonable level to recommend for patients with chronic kidney disease in stages 1-3. 13 Thus, many respected nonprofit health care organizations discourage the use of high-protein, low-carbohydrate diets.
Literature reviews of research on the effect of high-protein, low-carbohydrate diets on obesity and lipid levels are not convincing. A review of the literature describing adult outpatient recipients of low-carbohydrate, high-protein diets compared a wide variety of study designs, carbohydrate levels, durations, and calorie levels. Only five studies evaluated low-carbohydrate, high-protein diets for > 90 days, and these were nonrandomized, uncontrolled studies. The three variables that most predicted weight loss were calorie level, duration of calorie restriction, and number of very obese participants in the study. Reduced carbohydrate content was not significantly associated with weight loss. 14 Another review concluded that populations at risk for renal disease, such as patients with diabetes, should avoid high-protein diets. The authors also caution that evidence suggested that protein intakes in excess of two to three times the RDA may have harmful effects on calcium homeostasis and possibly bone mass, 15 a problem for a population already predisposed to osteoporosis. In addition, a comparison of high-protein, low-carbohydrate diets versus a low-fat
given a mean protein restriction of 0.7 g/kg/day versus a control group given 1 g/kg/day (a narrow range), showed a more impressive improvement in renal function independent of the original renal function over 22 months. 6 A crosssectional study of > 2,600 people with type 1 diabetes found that a protein intake > 20% of calories was associated with an increased urinary albumin excretion rate. Researchers concluded that people with diabetes should not exceed a protein intake of 20% of calories. 7 Any study in type 1 diabetes is applicable to type 2 diabetes as it relates to nephropathy. Therefore, there is evidence to recommend avoidance of high protein intakes in patients at risk for renal disease, i.e. all patients with type 1 or type 2 diabetes.
Nutrient analysis of high-protein diets is a concern. With some high-protein diets, such as Atkins, come carbohydrate restrictions. Yet high-carbohydrate foods, such as fruits, vegetables, and low-fat dairy products, provide potassium, magnesium, and calcium, which modestly reduce blood pressure. 8 Normal blood pressure is critically important in preventing CAD and microalbuminuria. With high-protein diets and carbohydrate restrictions come decreased-fiber diets. High-fiber diets have many beneficial effects, including weight loss and lower cardiovascular and cancer risks. With high-protein diets come higher intakes of saturated fats, which are potentially atherogenic. 9 In addition, experimental evidence indicates that a high-protein diet and the resultant increase in saturated fat intake may accelerate the progression of renal disease. Increased LDL cholesterol can stimulate mesangial hypertrophy and stimulate cytokine formation, which may ultimately cause tissue injury. In both type 1 and type 2 diabetes, hypercholesterolemia is a predictor of deteriorating kidney function.
10
The RDA for carbohydrate is set at 130 g carbohydrate/day for adults and children based on the average minimum amount of glucose utilized by the brain diet for weight loss shows them equally effective after 1 year in duration. 16 A recent small, randomized, clinical trial comparing a low-carbohydrate (< 30 g) to a conventional low-fat diet in severely obese patients, including individuals with diabetes, showed no significant difference in weight loss after 1 year, although weight loss was minimal (11 vs. 7 lb). Of interest was that the weight loss on the low-carbohydrate diet did not appear to be sustainable and that blood urea nitrogen levels increased more in the low-carbohydrate group.
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Reduced energy intake is an important therapeutic objective for the patient in the case described above. Reduced energy intake would reduce his blood pressure and serum lipids as well as improve his glycemic control. Weight loss was effective in lowering his blood pressure and serum triglycerides, as one would expect. However, the macronutrient content of his diet may have exacerbated the microalbuminuria. Therefore, a patient such as C.S. would be illadvised to stay on the high-protein diet because of the potential risk to his kidney function as shown by his elevated microalbuminuria.
With guidance from a registered dietitian, C.S. started a 1,500-kcal, low-fat diet with a walking program of 2 miles/day, 6 days/week. He was very tired of the restrictive nature of the highprotein diet and welcomed a change. His urine microalbumin level fell to < 50 mg/24 hours.
Two important studies show strategies that work to yield long-term weight loss. In order to determine what strategies work for long-term weight loss, the National Weight Control Registry elicited and studied information from > 800 people who have been successful in this endeavor. Only half had lost weight through weight loss programs. The remainder had lost weight without medical intervention. Keys to success were an average calorie intake of ~ 1,400 kcal/day, a low-fat diet (24% of kcal), and a high energy expenditure through exercise (2,800 kcal/week). 18 The Dia-
